SJIEKTPOHHBIN ATJIAC HEUTPOHHBIX CEUEHUA.

Boopo It

1. Crasymuuckas rabopamopus mexicoyHapooHvix ucciedosanuti u mexnonoeuil (CJIAMUT)

B 1997r. TuxookeaHckasi ceBepo-3amajHasi HanuoHaibHas mabopatopus (PNNL) u
bpykxeBeHckas HanmoHanbHas adoparopusi CIIIA (BNL) noctaBunu u ycranoBuiu B CJIAMUT
0o0opylI0OBaHHE U INPOrpaMMHOE OOecreueHHe, KOTOPOEe IMOJIOKUIO Hadajao CO3JAaHUIO NEpPBOM B
VYkpaune bazbl Snepubix lannbix (bA/).

CnaBytuuckass bS] comepKUT MPaKTUYECKH BCE HKCHEPUMEHTAJIBHBIE U TEOPETUUYECKHUE
sJIepHbIE TaHHbIE, MIOJyYeHHbIE MUPOBBIM COOOIIECTBOM Ha CETOAHSIIHUM AeHb. O0umii e€ oobeM
coctapisier 1.7 T'mrabaiit wuHpOpMaNMH, OJHAKO HAWOONBIIMK TNPAKTHUYECKUN HHTEPEC
NPECTABISIOT OLICHEHHBIC SJCpHBIC JaHHBbIC, BbIPAOOTaHHBIE HA OCHOBE COBOKYITHOCTHU
HKCIEPUMEHTAIbHBIX JAHHBIX U TEOPETUYECKUX MOJENIEH AIEPHBIX PEAKIIUN, U HA OCHOBE KOTOPBIX
TOTOBSTCS 0OBEKTHO-OPUEHTUPOBAHHBIE OMOIMOTEKU TPYIIIOBBIX KOHCTAHT.

B Hactosmee BpemMs B MUPE CYLIECTBYET IIECTh PErMOHAIBHBIX LEHTPOB, B KOTOPBIX
BeieTcsl paboTa ¢ sAACpHBIMU JaHHBIMH M KOTOpbIEe 00€CHeunBaIOT MOTPEOHOCTH MOJb30BaTEIeH
JUI IPUMEHEHMS B Pa3IMYHbIX 00JACTAX SIEPHBIX TEXHOJIOIMHA. DTO LEHTPHI AACPHBIX JaHHBIX B
bpykxesene (CIIA), Cakne (Opanmus), MAI'ATD (Asctpusi), O6uuncke (Poccus), B AAnonuu u
Kwurae. Bce 3t nieHTpsI, Takxke kak U CinaBytuuckas bSJl, mis paGoThl ¢ OIICHEHHBIMH SIIEPHBIMH
JaHHbBIMM ucnonb3ytoT ¢opmar ENDF. KoMriuiekchbl yCTaHOBIEHHBIX CEPBHUCHBIX IPOrpam,
00CITy>KMBaIOILINX sJIEpPHBIE JAHHBIE, IPEJOCTABIIAIOT MOJIB30BATENI0 IIUPOKHE BO3ZMOKHOCTH 110 UX
00paboTKe, OJJHAKO 3aJI0KEHHBIE B HUX BO3MOXKHOCTH Ipa)udeckoro oToOpakeHHsI OLICHEHHBIX U
HKCHEPUMEHTAJIbHBIX JaHHBIX OCTABIIAIOT XKEJIATh JIyYILIEro.

IlepBoit mpakTHyeckoW pabOTOW MO paCIIMPEHUI0 BO3MOXKHOCTEH rpaduyeckoro
MpeACTaBICHUS sAIepHbIX naHHbIX CrnaBytuuckoi bSJ[ Op1a pazpabotka B 1997-99rr. mporpammsr
rpauuecKoro MpeACTaBICHUS AKCIEPUMEHTANBHBIX SAEPHBIX JaHHbIX ZVView, pazpaboTaHHOU
corpynaukoM HI[ MSN 3epxkunsim B.B. (r.Kuep). Crneayronum maromMm B JaHHOM HampaBJICHUH
ctana paszpabotka B 1999-2000rr. mporpamMmsl rpaduyeckoro oToOpaskeHHsI OIEHEHHBIX SIIEPHBIX
JIAHHBIX, BBITIOJHEHHAs coTpyaHuKaMu CrnaBytuuckoro otneneHus MYL[ boopo J.I'., AHTOHOBEIM
E.A. u SpocnaBueBbim K.I'. B HacrosmeMm noknajge ¥ NOMAET peyb O JaHHOW MpOrpaMMe —
AIIEKTPOHHOM aTJlace HEUTPOHHBIX ceueHMi (3aka3aTh ero MmoxHo B CJIAMUT).

JlanHas mporpamMma HMMEET JpY)KECTBEHHbII HHTYUTHBHO MOHATHBIA HHTepdeic u
MO3BOJISIET TIPEICTAaBUTh B HATJSIIHOM BHUAE Trpadukd Hauboee WHTEPECHBIX JHEPreTHYECKUX
3aBHCHUMOCTEN CEYEHMH B3aUMOJEHCTBUS HEUTPOHOB, MOJYYEHHBIX IO OLEHEHHBIM JaHHBIM. [lo
CBOMM TIOTPEOMTENBCKMM KadecTBaM OHa HamOoiiee Onmu3ka K aHriuiickod mporpamme JEF-PC
version 2.0, OIHaKO HMEET psJl JOMOJHUTENBHBIX (YHKIUI, B TOM 4YHCIE MPerIOoCTaBIsIET
MIOJIb30BATENI0 PACHIMPEHHYIO SIEPHO-(PU3MUYECKYIO CIPABOYHYIO MH(POPMALUIO MO BHIOPaHHBIM
AJIEPHBIM PEAKIMAM U HYKIHIaM.

[Iporpamma MoxeT paboTaTh C TPEMs THITAMU BXOJHBIX (aiiioB:

1. B pexume BBOJA JaHHBIX U3 0a3pl — (Qaitnel popmara “y3koi” Tabmummsl (80 CHMBOIOB B
CTPOKE), MOJTyUYeHHbIE CTaHAapTHRIMU yTHiTamu ENDF;

2. B pexume BBoja naHHbIX (opmatra ENDF — mporpamma Moxker o0pabaThiBaTh Kak
oOpaborannsle ¢ momouibto nporpamm CULLEN naHHble, Tak M JaHHBIE, IOJyYeHHbIE
HerocpencTBeHHo u3 banka Snepubix /lanHbIX U1 coxpaneHHbie B popmare ENDF;

3. B pexume BBoAa naHHbIX ¢opmata PENDF, momyuennsix ¢ momompbio koxa NJOY94/97/99
(mporpamma MOkeT 00pabaThIBaTh TOJIBKO (ailyibl, COAepKaIIie TaHHBIE 110 OJJHOMY H30TOITY
JUIS. OTHOW TeMIIepaTyphl).



HcxonHuple JaHHBIE 1O SHEPreTUYECKMM 3aBUCHMOCTSIM CEUECHHMH B3aMMOJCHUCTBUSA
HEUTPOHOB B JMAIla30HE OT 1E® eB 1o 20 (150) MeB B3satel u3 CnaBytudckoro banka SnepHbix
JanHbIx, B KOTOpOoM OHU XpaHartcs B popmare ENDF.

bank cogepxat OMOMMOTEKH SIEPHBIX JAHHBIX BCEX BEAYIIMX MHUPOBBIX SICPHBIX ILIEHTPOB
— ENDEF/B-VI (CIIIA), JEF-2 (NEA, ®pannus), CENDL-2 (Kwuraii), JENDL-3 (Anonus), BPOH/I-
2 (Poccust). SlnepHble JaHHBIE OCIEIHUN pa3 OOHOBISUIHCH B ekadbpe 1999r.

[ToarotoBka HCXOOHBIX “‘HEOOPaOOTAHHBIX’ MAaHHBIX OCYIIECTBISAJIACH CTaHIAPTHBIMU
cpenctBamu ENDF (nanHbIE MO CeueHHMSIM COXpaHSIIUCHh B (Qaiilax B BHAE “y3KOH’ TaONHIBI C
nomotipio ytunuT ENDF). Bcero ¢ ucnonb3oBannem 0ubnuoreku orneHeHHbIX NaHHBIX (ENDF)
bAJl CJIIAMUT Obut TIOATOTOBIICHBI —CHEIHAIM3UPOBAHHBIE  CIPABOYHBIC OHOIHOTEKH
HEUTPOHHBIX JaHHBIX AJ1s 230 N30TOMNOB.

[TonroroBka “06paboTaHHBIX” TaHHBIX OCYLIECTBISUIACH C TIOMOIIBIO CEPBUCHBIX MPOrPaMM
ENDF Pre-processing Codes (CULLEN Linear - nuaeapu3anusi, Recent - maHHbIe U3 pe30HAHCHOU
obmactu u Sigmal - TemmepaTypHOe CMELIEHHE) C MOTPeIHOCThi0 He Oonee 1%; BXOaHBIE U
BeIXOMHBIE (aitmel  ¢opmara ENDF. Bcero ObutM MOATOTOBIIEHBI  CHENHATH3HPOBAHHBIC
CHpaBOYHbIE OMOIMOTEKM HEHTPOHHBIX NaHHBIX UId 120 M30TONOB, ONpENeNsIOMUX SAEPHYIO U
paaraMOHHY0 0€30MaCHOCTh SICPHBIX 00BEKTOR.

B mpumaraemoii k mporpamme 0aze MPHBEACHBI JaHHBIC 1O CEUCHUSM B3aMMOJICHCTBHS
HEUTPOHOB IS CIICYIONIUX THIIOB SIIEPHBIX PEAKIIUii:
N, Total (nonnvie netimpouHvie ceuenus).
N, Elastic (OanuHnvle no 6cem ceueHusm ynpy2020 paccesuusi).
N,NonElastic (OanHble no 6cem Heynpyeum 83aumooeicmeusm).
N, Inelastic (neynpyzoe paccesinue).
N, Fission (OauHvle no ceueHusim Oenerust).
N,Alpha (0annvle no peaxyusm c vliemom anvgha-vacmuy).
N,Gamma (0anHvle no paouayuoHHOMY 3aX6amy).
N,2N (OanHvle no peaxyuu ¢ 8b11€mMoOM 08YX HElMpPOHO8).
N, P (Oannvie no peakyusim ¢ 8blLiemom NPpOmoHa).
N,D (0anHvle no peakyusam ¢ bliemom Oelmona).

s daiinos, nmpencrabieHHbX B popmare ENDF unu PENDF noctynHbl Takxke gaHHBIC 11O

HEKOTOPBIM JPYTHM PEAKIUSAM, KOTOPBIE MOTYT OBITh CYMTAHBI HETIOCPECTBEHHO U3 (haiina:

e Absorption (noenowenue).

o Peakyus 3axeama HelmpoHa ¢ UCNYCKaHuem mpumusi (1, t).

e Heynpyeoe pacceusanue Helimpona Ha s0pe ¢ 8blLiemom anrbga-vacmuysl (n, n'e), npomona, (n,
n'p), si0pa devimepust (n, n'd), 08yx anvgpa-uacmuy (n, n'2a,).

e Peaxyuu c evliemom 3-x u bonee HelumpoHos (n, 3n), (n, 4n).

e Peaxyuu 3axeama HeUumMpoHa ¢ 8blLIemMoOM 08YX NPOMoHo8 (n, 2p), 08yx arvga-uwacmuy (n, 2a),
08YX HelmpoHO8 U anvga-uacmuysl (n, 2no), npomoHa u anvpa-vacmuyslt (n, pa), 08yxX
HeUmpoHos u 08yx anva-vacmuy (n, 2n2a,) .

Heo0xoauMo OTMETUTB, YTO UCTIONB3Ys PEXKHUM BBOAA MO Macke (3amaBas Homep ¢aitna MF u
HoMep peakiu MT u3 ¢aitna ENDF/PENDF) Ha rpadmk MO>KHO BBIBECTH JIFOOBIE HMEIOIIHAECS
JTaHHBIC.



[IpuHuun padoTel NPOrpaMMspl 3aKJIIOYACTCS B CIEAYIOIIEM: MOJATOTOBIICHHBIE SJEpHBIE
JTaHHbIE, XpaHALIMecs B COOTBETCTBYMomUX (aiiiax Ha CD-ROM-e, mo 3ampocy monb3oBaTels
BBIBOJSITCS B TPAUECKOM BHJIE HA SKpaH MOHUTODA.

Bcero onHoBpeMeHHO Ha rpaduk MOKeT ObITh BbIBeleHO 10 8- cedeHuil. BerpoeHHble
cepBUCHBIC (YHKIIMH TO3BOJSIOT MHTEPAKTUBHO H3MEHATH rpaduyeckrie HACTpouku (MacmTad
ocel, TUIbI (PYHKLIMOHAIBHBIX 3aBUCUMOCTEH MO OCSAM, BBIBOJ TEKYILEro 3HAYEHHUs, 3HAUEHUS IO
OTMETKaM, CaMHM OTMETKH), MPOBOJUTH BblAENIEHUE UHTepecyromero yyactka (ZOOM), ctupatb
OTJIC/IbHBIE HEHYKHBIC CEYEHHUS U T.II..

[lonyuyennble rpaduueckue pe3yabTaTbl MOTYT OBbITh BBIBEJIECHbI Ha Ie€4aTb WIH
CKOMMpOBaHbl B Oydep oOMeHa B BUe pUCyHKa 100 MeTadaiina. /i ncnoabp30BaHus YMCICHHBIX
JaHHBIX JAPYyTHMH mporpammamu (Hampumep, Microsoft Excel) mo oTmenbHBIM CcedYeHHSIM
IPEIyCMOTPEH PEXXUM UX COXPAHEHUS B BUJE TEKCTOBOIo (ailyia, COCTOAIIEr0 U3 IBYX CTOJIOLOB —
cTOJOIa SHEPTHI U CTONOIA CEYCHUH.

IIpu pabore ¢ mNOIyYEeHHBIMM TIpadUKaMU CTAaHOBHUTHCSA JOCTYIHBIM DPEXHUM BBIBOJA
KOHTEKCTHO-3aBUCUMOHN  SIIEPHO-PHU3MUECKO WHPOPMALUU, T.€. PEXKHM BBIBOAA OIHCAHHUN
($U3MUECKUX CBOMCTB KOHKPETHOI'O H30TOMNA U OCOOEHHOCTEH KOHKPETHOIO BUAA SACPHON peaKkiuu.
JanHbnii pa3gen ObLT MOATOTOBIIEH COBMECTHO CO CIIEHUAIMCTaMU Kadedpsl saepHOW (U3NKH
Kuesckoro HannonansHoro YHusepcutera uMm. Tapaca IlleBuenko.

HeobOxonuMo oTMETHUTh, UTO OBICTpast U MpOCTas BU3yalIM3alUsl JAHHBIX 110 HEUTPOHHBIM
CEYECHHSAM II03BOJISIET IPOBECTH OIKCIIPECC-OLEHKY IOArOTOBIIEHHBIX SANIEPHBIX  JTAHHBIX,
paccMOTpeTh 0COOEHHOCTH Pa3IMYHBIX OMOIMOTEK M PE3yJbTaTOB pabOTHI PA3IUYHBIX MPOTPaMM
00paboTKH SACPHBIX JAHHBIX.

Tak, Ha cienyroUeM pUCYHKE TPEJCTABICHbl IOJHbIE ceyeHus: wu3orona Pu-238,
noay4yeHHbsle ¢ nomomsio nporpammbl CULLEN (11 siiepHbIX JaHHBIX, B3STHIX U3 OMOIMOTEKH
ENDF/B-VI) u nporpammvbl NJOY94 (11 siiepHBIX JaHHBIX, B3ATHIX 13 0nbanoTexkn ENDF/B-1V).

CeueHHA B3aHMO0JeHCTEHA HeHTPOHOB

: 1 Ceuerme r%}rm'm,aa 94—Pu§238 & ARITREL il(n,Total); EH:ﬁmdoTeKa ENEDFFEI-VI (300 :K)
2 Ceuerme Eyrmga 94-Pu-238t404 pearanor 100, Total), Gufmorera IOV 300 K
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Ucnonp3yst On-Line moctynm k CnaBytumuckod baze SAnepupix [lanubix, Bbl moxkere
MOJATOTOBUTH CBOHM (paillibl JaHHBIX M MPOCMOTPETh WX C TIOMOIIBIO JaHHON TPOrPaMMBL.
HeoOxoaumMo OTMETHTB, YTO JJISI KOPPEKTHOM PabOThI MporpamMMbl TiepeHoc (aioB ¢ TOMOIIBIO
FTP nomxen ocymecTBiiTbes B pexxume nepeHoca ASCII-daiinos.



